The existence, uniqueness and regularity of viscosity solutions to the CauchyDirichlet problem are proved for a degenerate nonlinear parabolic equation of the form u t = ∆ ∞ u, where ∆ ∞ denotes the so-called infinity-Laplacian given by
Introduction
Let Ω be a bounded domain in R N with boundary ∂Ω. In this paper, we study the existence, uniqueness and regularity of viscosity solutions u = u(x, t) in Q = Ω × (0, T ) for the following Cauchy-Dirichlet problem:
where u t denotes the time-derivative of u, P Q denotes the parabolic boundary of Q and ∆ ∞ stands for the so-called infinity-Laplacian given by
( 1.3)
The infinity-Laplacian is first introduced by Aronsson [2] to investigate the existence of absolutely minimizing Lipschitz extensions (AMLE's for short) of functions g defined only on the boundary ∂Ω into Ω. According to Jensen's formulation [8] , the AMLE of g into Ω means a function u ∈ W 1,∞ (Ω) satisfying that u = g on ∂Ω and that for every open subset
In [2], the following elliptic problem is also proposed as an Euler equation for smooth AMLE's.
(1.4) In Jensen's celebrated work [8] , the existence and uniqueness of AMLE's are rigorously demonstrated under somewhat general assumptions, and moreover, it is also shown that u is a viscosity solution of (1.4) if and only if u is the AMLE of g. Furthermore, various problems related to the infinity Laplacian, e.g., limiting problems associated with p-Laplacian as p → +∞, Harnack's inequality, eigenvalue problem, have been studied by many authors. The exciting developments in this field are summarized in Aronsson, Crandall and Juutinen [3] .
To the best of the authors' knowledge, parabolic problems associated with the infinity-Laplacian such as (1.1) have not been studied yet except in [5, 7, 12] . In Crandall and Wang [5], a characterization of subsolutions to (1.1) is proposed in terms of the comparison properties with the functions:
, which also become subsolutions of (1.1). More precisely, they prove that an upper semicontinuous function u : Q → R is a viscosity subsolution in Q of (1.1) if and only if u − Φ bdz satisfies the parabolic maximum principle in Q, i.e.,
for all b, d ∈ R and z ∈ R N . In [12] , Ôtani proposes a new method of establishing gradient estimates of the form sup t∈ [0,T ] |Du(·, t)| L ∞ (R N ) ≤ C for smooth solutions u to the Cauchy problem (1.1), (1.2) with Ω = R N , provided that ϕ = ϕ(x) ∈ W 1,∞ (R N ), by using the L ∞ -energy method he developed, which is not used in this paper.
